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BASIC-ABSTRACT: 

A recording layer contg. a pigment absorbing laser light is 
provided directly 

or through other layer on a substrate having a 
spiral-shaped group. A metal 

reflecting layer is provided directly or through other 
layer on the recording 

layer. An optical recording medium has the following: P = 
greater than or 

equal to 0.66r and less than or equal to 0.89r; d sub = 
greater than or equal 

to 0.12r and less than or equal to 0.20r; and n abs - 
greater than or equal to 
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1.8 and less than or equal to 2.7. r = dia. of recording 
beam represented by 

lambda divided by NA; Lambda (micronmetre) = recording 
wavelength; NA = 

numerical aperture of objective lens; P (micronmetre) = 
pitch of substrate 

group; d sub (micronmetre) = depth of group; dg 
(micronmetre) = film thickness 

of pigment of group portion of recording layer; dl 
(micronmetre) = film 

thickness of pigment of land portion; n abs = refractive 
index of recording 

layer at a wavelength of lambda; n sub = refractive index 
of substrate. 

Optical phase difference (delta T) = 2[n sub.d sub+n 
abs(dl-dg)] divided by 

lambda; delta T = greater than or equal to 0.13 and less 
than or equal to 0.41; 

dg-dl = less than or equal to d sub. The pigment contained 
in the recording 

layer consists of a styryl pigment of formula (1) . 
Formula (l-(l)-P 

P - an atomic group consisting of an (un)substd. 
f ive-membered or six-membered 

ring contg. one nitrogen atom; Q = an atomic group 
consisting of an (un)substd. 

benzene ring or naphthalene ring bonded to the 
f ive-membered ring or the 

six-membered ring; R1-R3 - 1-12C (un)substd. alkyl gps . ; 
Rl, and R2 = may form 

a ring together with an amino gp. -bonded benzene ring; n = 
1 or 2; X- = a 
monovalent anion. 

USE - The optical recording medium enables high-density 
recording. 

ADVANTAGE - The optical recording medium has stable 

tracking in recording, and 

has good recording characteristics. 

CHOSEN-DRAWING: Dwg. 0/2 

TITLE-TERMS: OPTICAL RECORD MEDIUM PIGMENT ABSORB LASER 
LIGHT METAL REFLECT 
LAYER 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a DRAW type optical 
recording medium which 

is stable in tracking at the time of recording and enables 
high-density 

recording having good recording characteristics. 

SOLUTION: This high-density optical recording medium has 
a recording layer 

contg. dyestuff to absorb laser beams on a substrate 
spirally formed with 

pregrooves and a reflection layer of a metal on this 
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recording layer. In such 

a case, a track pitch and groove depth are regulated with 
respect to the 

recording beam diameter (λ is a recording wavelength 
and NA is the 

numerical aperture of an objective lens) expressed by 
λ /NA. Further, 

the dyestuff included in the recording layer is formed of 
styryl dyestuff. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] On a transparence substrate, this invention is the optical recording medium 
which has a record layer containing coloring matter, and a reflecting layer, and relates to an optical 
recording medium especially recordable on high density. 
[0002] 

[Description of the Prior Art] The recordable optical recording medium which prepared the metaled 
reflecting layer on the record layer in order to use coloring matter as a record layer and to enlarge a 
reflection factor is for example, Optical Data Storage 1989 Technical. It is indicated by Digest Series 
Vol.1 45 (1989) and the commercial scene is presented with the medium which used cyanine system 
coloring matter and phthalocyanine system coloring matter for the record layer as a CD-R medium. 
These media are 780nm. It can record with semiconductor laser and is 780nm. It has the description that 
it is reproducible with the CD player and CD-ROM player of marketing which carries semiconductor 
laser. 

[0003] However, these media For having only the capacity of about 650MB but recording mass 
information like a digital animation, chart lasting time is as short as 15 or less minutes. Moreover, since 
it corresponds to the situation that the miniaturization of a device progresses, if the conventional 
medium is made small, capacity runs short, said CD-R medium of the former carried out although record 
and playback were performed using the semiconductor laser which has the wavelength around 780nm - 
recently 630-655nm semiconductor laser develops - having ~ more - record of high density ~ and - or 
~ playback is possible - becoming ~ diameter The optical recording medium which recorded the high- 
definition animation of about 2 hours on the 120mm medium is developed as a DVD. Although this 
medium has the storage capacity of 4.7GB/page, it is a medium only for playbacks which imprints a pit 
to a substrate and is made. The recordable optical recording medium which has the capacity near 
[ recently ] the storage capacity of DVD only for the above playbacks is called for. 
[0004] In a recordable medium, for enlarging storage capacity, it is necessary to make a record laser 
beam small. Although a beam diameter becomes so small that the numerical aperture (NA) of an 
objective lens is so large that the wavelength of the laser to be used is short and is desirable to high 
density record, there is a limitation in a beam diameter from NA of a current semiconductor laser 
technique or a lens. For example, the beam diameter of the above mentioned DVD is not small 
considering recording density as compared with the case of the conventional CD. Therefore, at the time 
of record, a smaller pit must be correctly formed as compared with a beam diameter as compared with 
the case of CD-R. However, the trouble that the modulation factor of the shortest pit becomes small and 
a jitter and an error rate become large arises, so that the magnitude of a pit becomes small. Then, the 
medium which can form a thin small pit correctly is called for, without sacrificing a modulation factor at 
the time of record. Furthermore, when the stability 0 f ****** or**** tracking is taken into 
consideration for laser along with the groove at the time of record, it is desired for non-recorded radial 
contrast (RCb) to be larger than 0.05. Moreover, the medium using the TORIMECHIN cyanine dye 
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which absorbs the light of short wavelength is JP,6-40162,A. It is indicated. TORIMECHIN cyanine dye 
is mentioned to this patent as coloring matter which has record sensibility in the short-wavelength-laser 
light for high density record --****-- it does not pass and is not indicated at all about the various 
conditions for enlarging recording density. 
[0005] 

[Problem(s) to be Solved by the Invention] Even if the purpose of this invention performs optimization 
of a record beam diameter, a track pitch, a groove configuration, and coloring matter and makes a track 
pitch small to a record beam diameter, when its tracking at the time of record is stable and it forms a pit 
smaller than before, it is to offer the high density optical recording medium which has a good recording 
characteristic. 
[0006] 

[Means for Solving the Problem] As a result of repeating examination wholeheartedly that the above- 
mentioned technical problem should be solved, this invention persons by performing optimization of a 
record beam diameter, a track pitch, a groove configuration, and coloring matter structure Even if it 
makes a track pitch small to a record beam diameter, the tracking at the time of record is stable in 
magnitude with a moderate RCb value. It came to complete a header and this invention for a modulation 
factor being large when a pit smaller than before is formed, and a high density optical recording medium 
with good jitter and error rate being realized. 

[0007] Namely, the record layer containing the coloring matter with which this invention absorbs laser 
light through direct or other layers on the substrate with which the groove was formed in the shape of a 
** spiral, the path of a record beam expressed with lambda/NA in the optical recording medium which 
has a metaled reflecting layer through direct or other layers on this record layer - r - [ ~ here The pitch 
of the groove of the ] and the substrate with which lambda expresses record wavelength (micrometer) 
and NA expresses the numerical aperture of an objective lens P (micrometer), the depth of a groove » 
the coloring matter thickness of the groove section of dsub (micrometer) and this record layer - the 
refractive index of dg (micrometer), the coloring matter thickness dl (micrometer) of a land, and the 
record layer in wavelength lambda - the refractive index of nabs and a substrate - nsub **, when it 
carries out the relation of the following type - having - 0.66 r<=P<=0.89r0.12 r<=dsub <=0.20rl.8 
<=nabs <=2.7 - again 2[nsub and dsub+nabs] (dl-dg)/lambda Optical phase contrast (**T) = by 0.13 
<=**X<=0 4i dg.di <=dsub it is ~ and the high density optical recording medium characterized by 
being styryl coloring matter in which the coloring matter contained in a record layer is shown by the 
following general formula (1) and (** 2) ** It is related with the high density optical recording 
medium of the aforementioned ** whose lambda is 0.630-0.655 micrometers and whose NA(s) are 0.58- 
0.70. 
[0008] 
[Formula 2] 

(CH=CH,n~Q- N :^ (1) 

X" 

P expresses among [type the atomic group which consists of five membered-rings which are not 
permuted [ the permutation containing one nitrogen atom, or ], or six membered-rings. Q expresses the 
atomic group which consists of no permuting, the permutation benzene ring, or the naphthalene ring 
combined with said five membered-rings or six membered-rings. Rl -R3 no permuting or the 
permutation alkyl group of carbon numbers 1-12 - expressing - Rl and R2 the benzene ring and the 
ring which the amino group has combined « you may form -- n - 1 or 2, and X- A univalent anion is 
expressed. ] 
[0009] 

[Embodiment of the Invention] In the optical recording medium which has a metaled reflecting layer 
through direct or other layers on the record layer containing the coloring matter with which this 
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invention absorbs laser light through direct or other layers on the substrate with which the groove was 
formed in the shape of a spiral, and this record layer By performing optimization of the above record 
beam diameters, a track pitch, a groove configuration, and coloring matter structure Even if it makes a 
track pitch small to a record beam diameter, when the tracking at the time of record is stable in 
magnitude with a moderate RCb value and a pit smaller than before is formed, a modulation factor is 
large, and a jitter and an error rate offer a good high density optical recording medium. 
[0010] When coloring matter is used for a record layer, a record layer can be formed with a spin coat 
method. When a record layer is formed with a spin coat method on the substrate which has a groove, the 
thickness of the record layer of the groove section usually becomes thicker than the thickness of the ' 
record layer of the section between grooves (land). On the other hand, in the case of the medium by 
which especially record sensibility prepared the metaled reflecting layer on the record layer depending 
on the thickness of a record layer, heat is spread to this reflecting layer and record sensibility falls. 
Receptacle sensibility tends to fall the effect of this thermal diffusion greatly, so that the thickness of a 
record layer is thin. That is, a big difference arises in the record sensibility of a groove and a land. So, a 
thin pit can be formed even if the beam diameter of a record laser beam is large. However, however a 
thin pit may be recordable, a track pitch cannot necessarily be made small. Even if it makes a track pitch 
small without any restriction, when the path of the laser beam at the time of reproducing is large, a cross 
talk becomes large too much and it becomes impossible a modulation factor not only to become small, 
but to get worse and reproduce a jitter. 

[001 1] In order to record [ that a cross talk is small and a jitter becomes good, without sacrificing the 
modulation factor at the time of playback, and ], when the record beam diameter expressed with 
lambda/NA is set to r according to this invention, it is desirable to set a track pitch (P) to 0.66r-0.89r. 
When a track pitch is under 0.66r, a jitter and an error rate become large, preferably, when exceeding 
0.89r, radial recording density does not become large and the target storage capacity is not obtained. 
[0012] moreover, ( drawing 1 ) setting the depth of the groove part of a substrate the coloring 
matter thickness of the groove section of dsub (micrometer) and a record layer -- the refractive index of 
dg (micrometer), the coloring matter thickness dl (micrometer) of a land, and the record layer in 
wavelength lambda -- the refractive index of nabs and a substrate nsub ** when it carries out, in 
order to fully gain a modulation factor and RAJIARUKONTORASUTO -- dsub It is desirable to make it 
0.12r-0.20r. Furthermore, the optical distance (Xp) of the groove section nabs and dg it is the optical 
distance (XI) of a land nsub and dsub+nabs, and dl it is -- since, when the laser light of wavelength 
lambda is irradiated from a substrate side The optical phase contrast [**T=2(X1-Xp) /lambda] of laser 
light reflected by the reflecting layer 3 in the part and land part of a groove It is expressed **T=2[nsub 
and dsub+nabs] (dl-dg)/lambda (however, dg-dl <=dsub is satisfied), and the range of this **T is 0.13-. 
It is desirable that it is 0.41 . That is, an organic-coloring-matter layer needs to take the optical path 
length of the coloring matter film enough, in order to gain this modulation factor greatly, since change 
of decomposition, combustion, deformation, etc. is produced with record laser light and the difference of 
the reflection factor not changing serves as a modulation factor of a signal. Furthermore, in addition, 
when the optical phase contrast for acquiring non-recorded radial contrast enough is taken into 
consideration, it is necessary to satisfy the depth of the above-mentioned substrate, and the conditions of 
optical phase contrast. When the depth of a groove is under 0. 12r, a modulation factor and radial 
contrast become small, and a jitter property also gets worse. 0. When exceeding 20r, a fall and substrate 
shaping of a reflection factor become difficult. Moreover, when **T is less than 0.13, a modulation 
factor and radial contrast are not fully acquired, but when it is 0.41 or more, decline in a reflection factor 
arises. 

[0013] It sets on the wavelength lambda of said laser light, and is the refractive index nabs required for a 
record layer. It is 1 .8 or more, and when the property of organic coloring matter is taken into 
consideration, it is desirable to satisfy 2.7 or less, nabs When it becomes a value smaller than 1 .8, a big 
reflection factor and a signal modulation factor are not obtained, but an exact signal readout becomes 
impossible. Moreover, extinction coefficient kabs It is desirable that it is 0.04-0.20. kabs If smaller than 
0.04, record sensibility will fall remarkably, record will become difficult with the output of current 
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semiconductor laser, and if larger than 0.20, a reflection factor required for exact signal reading is not 
not only obtained, but a signal will become easy to change with playback light. 
[0014] Although it becomes so small that the numerical aperture (NA) of an objective lens is so large 
that the wavelength of the laser which uses the beam diameter in the case of record and playback in this 
invention is short and is desirable to high density record, as laser of the high power which can use a 
miniaturization and optical system of equipment for record from points, like it can do simply and the 
point of the economical efficiency of ******, 0.630-0.655-micrometer semiconductor laser is desirable, 
and 0.630-0.640 micrometers is the most desirable. Moreover, 0.70 is a limitation from the point of the 
aberration according [ NA of a lens ] to the inclination of the thickness nonuniformity of a substrate, or a 
substrate. 

[0015] The medium of this invention has a record layer containing the coloring matter which absorbs 
laser light at least on a transparent substrate, and a metaled reflecting layer. For example, there are 4 
layer structures in which the substrate 1 as shown in ( drawing 1 ), the record layer 2, the reflecting layer 
3, and the protective layer 4 are carrying out the laminating one by one or ( drawing 2 ) substrate 1' as 
shown, and a thing with the structure where the laminating of record layer 2' and reflecting layer 3' is 
carried out one by one, and substrate 5' is stuck through glue line 4' on it. As a transparent substrate used 
in the optical recording medium of this invention, the permeability of the light which performs record 
and read-out of a signal is 85% or more, and the small thing of an optical anisotropy is desirable. For 
example, well-known resin substrates, such as acrylic resin, polycarbonate resin, and polyolefin resin, 
are mentioned. The shape of tabular or a film has as these substrates, and a card-like is [ the 
configuration may be circular or ] sufficient as it. It has the groove and/or pit which express a record 
location with the front face of these substrates. Although giving at the time of shaping of a substrate is 
desirable as for such a groove and a pit, they can also prepare and give an ultraviolet-rays hardening 
resin layer on a substrate. Although a truck (groove) pitch and the depth of a groove were described 
above, the width of face of a groove has desirable about 0.25-0.37 micrometers. 
[0016] In this invention, although a record layer comes to contain coloring matter, the coloring matter 
used for this record layer is one of the important elements, in order to gain good record sensibility, a 
reflection factor, and a modulation factor. The property of coloring matter kinds, such as a 
decomposition property and an optical property mentioned above, is greatly effective to a modulation 
factor also especially in it. When the pit of the same magnitude is formed on the occasion of high 
density record, especially the coloring matter that the big modulation factor was obtained and was 
excellent in the threshold property is desirable, and the styryl coloring matter shown in a general 
formula (1) from this point is desirable. 

[0017] It sets to the substituent of a general formula (1), and is Rl -R3. A straight chain or the alkyl 
group of branching, An alkoxy alkyl group, an alkoxy alkoxy alkyl group, an alkoxy alkoxy alkoxy alkyl 
group, An alkoxy carbonyl alkyl group, an alkoxycarbonyloxyalkyl group, An alkoxy 
alkoxycarbonyloxyalkyl group, a hydroxyalkyl radical, A hydroxy alkoxyalkyl group, a hydroxy alkoxy 
alkoxyalkyl group, A cyano alkyl group, an acyloxy alkyl group, an acyloxy alkoxyalkyl group, An 
acyloxy alkoxy alkoxyalkyl group, an alkyl halide radical, It is chosen from a sulfone alkyl group, an 
alkyl carbonylamino alkyl group, an alkyl sulfone amino alkyl group, a sulfonamide alkyl group, an 
alkylamino alkyl group, an amino alkyl group, an alkyl sulfone alkyl group, etc. 

[0018] As a straight chain or an alkyl group of branching, it is the hydrocarbon group of carbon numbers 
1-12. If the workability by spreading to a polycarbonate, an acrylic, epoxy, a polyolefine substrate, etc. 
is taken into consideration A methyl group, an ethyl group, n-propyl group, an iso-propyl group, n-butyl, 
sec-butyl, t-butyl, n-pentyl radical, an iso-pentyl radical, 2-methylbutyl radical, 1-methylbutyl radical, a' 
neo-pentyl radical, 1, 2-dimethyl propyl group, 1 and 1 -dimethyl propyl group, a cyclo-pentyl radical' n- 
hexyl group, 4-methyl pentyl radical, 3-methyl pentyl radical, 2-methyl pentyl radical, 1 -methyl pentyl 
radical, 3, and 3-dimethyl butyl, 2, 3-dimethyl butyl, 1, 3-dimethyl butyl, 2, and 2-dimethyl butyl, 1, 2- 
dimethyl butyl, 1 and 1 -dimethyl butyl, 3-ethyl butyl, 2-ethyl butyl, 1 -ethyl butyl, 1 and 2, 2-trimethyl 
butyl, 1 and 1, 2-trimethyl butyl, 1 -ethyl -2 - A methylpropyl radical, a cyclo-hexyl group, n-heptyl 
radical, 2-methyl hexyl group, 3-methyl hexyl group, 4-methyl hexyl group, 5-methyl hexyl group, 2, 4- 
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dimethyl pentyl radical, n-octyl radical, A 2-ethylhexyl radical, 2, 5-dimethyl hexyl group, 2 and 5, a 5- 
trimethyl pentyl radical, 2, 4-dimethyl hexyl group, 2 and 2, a 4-trimethyl pentyl radical, n-nonyl 
radical, n-decyl group, 4-ethyl octyl radical, 4-ethyl - 4 Five - Methyl hexyl group, n-undecyl radical, n- 
dodecyl, 4-butyl octyl radical, 6, and 6-diethyl octyl radical, 3, 5-dimethyl heptyl radical, 2, 6-dimethyl 
heptyl radical, 2, 4-dimethyl heptyl radical, A 2, 2, 5, and 5-tetramethyl hexyl group, 1 -cyclo-pentyl - 2 
Two - A dimethyl propyl group, 1-cyclo-hexyl - 2 Two - A dimethyl propyl group etc. is mentioned. 
[0019] As an alkoxyalkyl group, a methoxymethyl radical, an ethoxy methyl group, A propoxy methyl 
group, a butoxy methyl group, a methoxy ethyl group, an ethoxyethyl radical, A propoxy ethyl group, a 
butoxy ethyl group, an n-hexyloxy ethyl group, 4-methyl pentoxy ethyl group, 1, 3-dimethyl butoxy 
ethyl group, 2-ethylhexyloxy ethyl group, n-octyloxy ethyl group, 3, 5, and 5-trimethylhexyl oxy-ethyl 
group, 2-methyl-l-iso - Propyl propoxy ethyl group, 3 -methyl- 1-iso - A propyl butyloxy ethyl group, 2- 
ethoxy -1 - The thing of the carbon numbers 2-12, such as a methylethyl radical, 3-methoxy butyl, 3 and 
3, 3-trifluoro propoxy ethyl group, 3 and 3, and 3-TORIKURORO propoxy ethyl group, is mentioned. 
[0020] As an example of an alkoxy alkoxyalkyl group A methoxy ethoxyethyl radical, an ethoxy 
ethoxyethyl radical, a propoxy ethoxyethyl radical, A butoxy ethoxyethyl radical, a hexyloxy 
ethoxyethyl radical, 1, 2-dimethyl propoxy ethoxyethyl radical, 2-methoxy -1 - A methylethoxy ethyl 
group, 2-butoxy - 1 - Methylethoxy ethyl group, 2-(2 ethoxy -1 '-methylethoxy)- 1 -methylethyl radical, 
3 and 3, and 3-trifluoro propoxy ethoxyethyl radical, 3 and 3, and 3-TORIKURORO propoxy 
ethoxyethyl radical etc. is mentioned. As an example of an alkoxy alkoxy alkoxyalkyl group, 
methoxyethoxy ethoxyethyl radical, ethoxy ethoxy ethoxyethyl radical, butoxyethoxy ethoxyethyl 
radical, 2 and 2, and 2-trifluoroethoxy ethoxy ethoxyethyl radical, 2 and 2, and 2-TORIKURORO 
ethoxy ethoxy ethoxyethyl radical etc. is mentioned. 

[0021] As an example of an alkoxy carbonyl alkyl group, a methoxy carbonylmethyl radical, ethoxy 
carbonylmethyl radical, butoxy carbonylmethyl radical, methoxy carbonylethyl radical, ethoxy 
carbonylethyl radical, butoxy carbonylethyl radical, 2, 2 and 3, and 3-tetrafluoro propoxy 
carbonylmethyl radical, 2, 2 and 3, and 3-tetra-chloro propoxy carbonylmethyl radical etc. is mentioned. 
As an example of an alkoxycarbonyloxyalkyl group, a methoxycarbonyloxy ethyl group, an 
ethoxycarbonyloxy ethyl group, a buthoxycarbonyloxy ethyl group, 2 and 2, 2-trifluoroethoxy 
carbonyloxy ethyl group, 2 and 2, 2-TORIKUROROETOKISHIKARUBONIRUOKISHIERU radical, 
etc. are mentioned. As an example of an alkoxy alkoxycarbonyloxyalkyl group, methoxyethoxy 
carbonyloxy ethyl group, ethoxy ethoxycarbonyloxy ethyl group, butoxyethoxy carbonyloxy ethyl 
group, 2 and 2, 2-trifluoroethoxy ethoxycarbonyloxy ethyl group, 2 and 2, and 2-TORIKURORO ethoxy 
ethoxycarbonyloxy ethyl group etc. is mentioned. 

[0022] As an example of a hydroxyalkyl radical, it is 2-hydroxyethyl radical, 4-hydroxyethyl radical, 
and 2-hydroxy. - It is 3. - A methoxy propyl group, 2-hydroxy - 3 - A chloropropyl radical, 2-hydroxy - 
3 - An ethoxy propyl group, 3 -butoxy - 2 - A hydroxypropyl radical, 2-hydroxy - 3 - A phenoxy propyl 
group, 2-hydroxypropyl radical, 2-hydroxy butyl, etc. are mentioned. As an example of a hydroxy 
alkoxyalkyl group A hydroxy ethoxyethyl radical, 2-(2 '- HIDOROKI -l'-methylethoxy)-l - Methylethyl 
radical, 2 - (3 fluoro -2'-hydroxy propoxy) Ethyl group, 2 - (3 '- chloro -2'-hydroxy propoxy) An ethyl 
group etc. is mentioned. As an example of a hydroxy alkoxy alkoxyalkyl group A hydroxy ethoxy 
ethoxyethyl radical and [2 f -(2 *- HIDOROKI -l , -methylethoxy)-l'-methylethoxy] Ethoxyethyl radical, 
[2'-(2 '- fluoro -l'-hydroxy ethoxy)- 1 '-methylethoxy] An ethoxyethyl radical and [2'-(2 '- chloro -1'- 
hydroxy ethoxy)- l'-methylethoxy] An ethoxyethyl radical etc. is mentioned. 

[0023] As an example of a cyano alkyl group, they are 2-cyano ethyl group, 4-cyano butyl, and 2-cyano. 
- It is 3. - A methoxy propyl group, 2-cyano - 3 - A chloropropyl radical, 2-cyano - 3 - An ethoxy propyl 
group, 3 -butoxy - 2 - A cyano propyl group, 2-cyano - 3 - A phenoxy propyl group, 2-cyano propyl 
group, 2-cyano butyl, etc. are mentioned. As an example of an acyloxy alkyl group, an acetoxy ethyl 
group, a propionyloxy ethyl group, A butyryloxy ethyl group, 1 -ethyl pentyl carbonyloxy ethyl group, A 
2, 4, and 4-trimethyl pentyl carbonyloxy ethyl group, 3-FUROORO butyryloxy ethyl group, 3-chloro 
butyryloxy ethyl group etc. is mentioned. As an example of an acyloxy alkoxyalkyl group An acetoxy 
ethoxyethyl radical, a propionyloxy ethoxyethyl radical, 1 -ethyl pentyl carbonyloxy ethoxyethyl radical, 
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2-fluoro propionyloxy ethoxyethyl radical, 2-chloro propionyloxy ethoxyethyl radical etc. is mentioned. 
As an example of an acyloxy alkoxy alkoxyalkyl group An acetoxy ethoxy ethoxyethyl radical, a 
propionyl oxyethoxy ethoxyethyl radical, A valeryloxy ethoxy ethoxyethyl radical, 2-fluoro 
propionyloxy ethoxy ethoxyethyl radical, 2-chloro propionyloxy ethoxy ethoxyethyl radical, etc. are 
mentioned. 

[0024] As an example of an alkyl halide radical, the Krol methyl group, the Krol ethyl group, 2 and 2, 2- 
trifluoro ethyl group, a trifluoromethyl radical, a bromine methyl group, a methyl-iodide radical, etc. are 
mentioned. As an example of a sulfone alkyl group, a sulfone methyl group, a sulfone ethyl group, a 
sulfone propyl group, etc. are mentioned. As an example of an alkyl carbonylamino alkyl group, a 
methyl carbonylamino ethyl group, an ethyl carbonylamino ethyl group, a propylcarbonyl aminoethyl 
radical, a cyclohexyl carbonyl aminoethyl radical, etc. are mentioned. As an example of an alkyl sulfone 
amino alkyl group, a methyl sulfone aminoethyl radical, an ethyl sulfone aminoethyl radical, a propyl 
sulfone aminoethyl radical, etc. are mentioned. As an example of a sulfonamide alkyl group, a 
sulfonamide methyl group, a sulfonamide ethyl group, a sulfonamide propyl group, etc. are mentioned. 
[0025] As an example of an alkylamino alkyl group, N-methylamino methyl group, N, and N-dimethyl 
aminomethyl radical, N, and N-diethyl aminomethyl radical, N, and N-dipropyl aminomethyl radical, N, 
and N-JIBURU aminomethyl radical etc. is mentioned. As an example of an amino alkyl group, an 
aminomethyl radical, an aminoethyl radical, an aminopropyl radical, etc. are mentioned. As an example 
of an alkyl sulfone alkyl group, a methyl sulfone methyl group, ethyl sulfone methyl group, butyl 
sulfone methyl group, methyl sulfone ethyl group, ethyl sulfone ethyl group, butyl sulfone ethyl group, 
2, 2 and 3, and 3-tetrafluoro propyl sulfone methyl group, 2, 2 and 3, and 3-tetra-chloropropyl sulfone ' 
methyl group etc. is mentioned. 

[0026] As an example of the alkenyl radical which is not permuted [ a permutation or ] It is the alkenyl 
radical which has the alkyl group mentioned above and the same substituent. Preferably A propenyl 
radical, 1-butenyl group, an iso-butenyl group, 1-pentenyl radical, 2-pentenyl radical, 2-methyl -1 - A 
butenyl group, 3-methyl -1 - Butenyl group, 2-methyl -2 - Butenyl group, 2, and 2-dicyanovinyl radical, 
2-cyano - 2 - A methyl carboxyl vinyl group, 2-cyano - 2 - Low-grade alkenyl radicals, such as a methyl 
sulfone vinyl group, are mentioned. As an example of the aralkyl radical which is not permuted [ a 
permutation or ], it is the alkyl group mentioned above and the aralkyl radical which has the same 
substituent, and benzyl, a nitrobenzyl radical, cyano benzyl, a hydroxybenzyl radical, a methylbenzyl 
radical, a trifluoro methylbenzyl radical, a naphthyl methyl group, a nitro naphthyl methyl group, a 
cyano naphthyl methyl group, a hydroxy naphthyl methyl group, a methyl naphthyl methyl group, a 
trifluoromethyl naphthyl methyl group, etc. are mentioned preferably. As an example of the aryl group 
which is not permuted [ a permutation or ], it is the alkyl group mentioned above and the aryl group 
which has the same substituent, and a phenyl group, a nitrophenyl group, a cyanophenyl radical, a 
hydroxyphenyl radical, a methylphenyl radical, a trifluoro methylphenyl radical, a naphthyl group, a 
nitro naphthyl group, a cyano naphthyl group, a hydroxy naphthyl group, a methyl naphthyl group, a 
trifluoromethyl naphthyl group, etc. are mentioned preferably. 

[0027] As an atomic group P which consists of five membered-rings which are not permuted [ the 
permutation containing one nitrogen atom, or ], or six membered-rings, oxazole, a thiazole ring, a 
selenazole ring, a pyrrole ring, a pyridine ring, an imidazole ring, etc. are mentioned. Moreover, no 
permuting, the permutation benzene ring, or a naphthalene ring may combine with Ring P like Ring Q. 
As the example, a benzo oxazole ring, a naphth oxazole ring, a benzothiazole ring, a naphth thiazole 
ring, a benzoselenazole ring, a naphthoselenazole ring, a benzo pyrrole ring, a naphth pyrrole ring, a 
benzo pyridine ring, a naphthopyridine ring, a benzimidazole ring, a naphth imidazole ring, etc. are 
mentioned. The benzene ring or the naphthalene ring which P or Q forms may have the substituent. As 
an example of a substituent, halogens, such as a fluorine, chlorine, a bromine, and iodine, an alkyl 
group, an alkoxy group, an alkylthio group, an aryl group, an aryloxy group, an aryl thio radical, etc. are 
mentioned. Moreover, as X, univalent anions, such as halogen ion, perchloric acid ion, phosphonium 
ion, sulfonium ion, and a metal dithiol complex anion known as a 1-fold term oxygen quencher, are 
mentioned. Some of these compounds are marketed. 
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[0028] In this invention, the record layer containing the coloring matter described above through the 
under-coating layer of a direct or inorganic system or an organic system is prepared on a substrate. 
Although the approach of preparing this record layer has a spin coat method, dip coating, a spray 
method, vacuum deposition, etc., its spin coat method is desirable. It will not be limited especially if it is 
the solvent which does not give the damage to a substrate as a spreading solvent at the time of forming 
membranes with a spin coat method. As a desirable solvent, alcohols solvents, such as ethyl alcohol, 
propyl alcohol, butyl alcohol, furfuryl alcohol, ethylene glycol monomethyl ether, and tetrafluoro 
propanol, are mentioned, for example. Moreover, if a nonpolar group is attached to the side chain of 
coloring matter, use of aliphatic hydrocarbons, such as a polar low hexane, an ethers solvent like dibutyl 
ether, etc. is also more possible than an alcoholic system solvent. In addition, these solvents may be used 
independently, and may mix and use two or more kinds of solvents. 

[0029] In case a record layer is formed, a binder can also be used together if needed. As a desirable 
binder, a nitrocellulose, cellulose acetate, ketone resin, acrylic resin, a polyvinyl butyral, a 
polycarbonate, polyolefine, etc. are mentioned. Moreover, other coloring matter can also be added for 
improvements, such as a recording characteristic, although the thickness of a record layer influences a 
modulation factor and a reflection factor -- this invention - setting ~ the thickness on a groove -- 40nm 
- 300nm -- desirable - 60nm - 200nm it is . In case a record layer is formed on a substrate, in order to 
improve the solvent resistance of a substrate, a reflection factor, record sensibility, etc., the layer which 
consists of an inorganic substance or a polymer may be prepared on a substrate. 

[0030] In this invention, in order to improve the property of a reflection factor, a modulation factor, etc., 
an optical interference layer can also be prepared between the record layer containing the above 
mentioned coloring matter, and a reflecting layer. An inorganic dielectric, a polymer, coloring matter, 
etc. are mentioned as an ingredient which forms an optical interference layer. In this invention, although 
the alloy which contains metals and these metals, such as gold, silver, aluminum, copper, and platinum, 
as a reflecting layer although a reflecting layer is prepared on said record layer is used, the alloy which 
uses gold, aluminum, silver, and these metals as a principal component from the point of a reflection 
factor or endurance is desirable, the thickness of a reflecting layer - usually 40nm - 300nm 
desirable -- 60nm - 200nm it is . As for the approach of forming a reflecting layer, vacuum deposition, a 
spatter, the ion plating method, etc. are mentioned. 

[0031] It is the thickness of a substrate in order to make aberration small in this invention, since the 
numerical aperture of an objective lens is large. 0.5-0.8mm Extent is desirable. Under the present 
circumstances, for improvement in the reinforcement of a medium, or a mechanical characteristic, 
adhesives are used and two sheets may be stuck. It can stick, after forming a protective layer, without 
forming a protective layer on a reflecting layer in lamination. As a protective layer, ultraviolet-rays 
hardenability acrylic resin, an ultraviolet-rays hardenability epoxy resin, silicone system rebound ace 
court resin, etc. are used. Moreover, as adhesives at the time of sticking, ultraviolet-rays hardenability 
acrylic resin, an ultraviolet-rays hardenability epoxy resin, hot melt adhesive, etc. are used. Thus, the 
optical recording medium of obtained this invention can perform record and playback considering a 
beam diameter far by converging laser light on a record layer at high density. It is desirable when the 
modulating signal used for CD, DVD, etc. attains the effectiveness of this invention as a signal at the 
time of recording, for example. 
[0032] 

[Example] Hereafter, although an example explains this invention concretely, thereby, the mode of 
operation of this invention is not limited. 

Example 1 thickness 0.6mm, diameter Making the field which has the groove of the injection-molding 
polycarbonate substrate which has the groove (depth 150nm, pitch 0.74micrometer) of the shape of a 
120mm spiral rotate this resin substrate the styryl coloring matter 1 expressed with a formula (2) and (** 
3), i.e., 2-[4-[4-dimethylamino phenyl] 1 and 3-swine dienyl]-l -ethyl [1 and 2-naphth d] thiazolium 
iodide, (made in a Japan, Inc. sensitizing dye lab --) 3.5 of NK-376 2, 2 and 3 of weight %, 3-tetrafluoro 
-1 - The spin coat of the propanol solution was dropped and carried out, and the record layer which 
consists of coloring matter was formed (groove thickness 130nm, 45nm of land thickness), in addition, 
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635nm Refractive index nabs of the coloring matter which can be set Refractive index nsub of 2.3 and a 

substrate 1 .6 it was . 

[0033] 



[0034] After forming a golden thin film with a thickness of 80nm by the spatter as a reflecting layer on 
this record layer, ultraviolet curing adhesives were applied on this reflecting layer. The 0.6 samemm as 
having described above on these adhesives After carrying out the spin coat of the substrate at 
superposition and a high speed, the optical recording medium which irradiates ultraviolet rays and was 
stuck was manufactured. Putting this optical recording medium on a turntable, and rotating it with the 
linear velocity of 3.5 m/s 635nm NA is [ the semiconductor laser which has oscillation wavelength, 
and ] 0.6. The Pulstec Industrial optical disk evaluation equipment (DDU-1000) and KENWOOD which 
carried the optical head which consists of an objective lens Make EFM An encoder is used. Controlling 
a laser beam to converge on the record layer on a groove through a substrate The shortest pit length is 
0.44 micrometers, changing record laser power. EFM After recording a modulating signal, the same 
equipment is used, and it is 0.5mW about a laser output. The signal which recorded by carrying out was 
read. In addition, IKORAIZESHON processing was performed when reading. Record power is 9.0m W. 
An error rate is the smallest (the optimal record power), and, as for 5x10-4 and the jitter in that case, the 
time of being a laser output was [ the cutting tool error rate of the standup of a pit or falling ] 8.5 % of a 
channel bit clock. 56%, the modulation factor (I3-/Itop= [(the maximum reinforcement of 3T signal) - 
(the minimum reinforcement of 3T signal)] / (the maximum reinforcement of 1 IT signal)) of the shortest 
pit is 21%, and good record and playback of the reflection factor of the non-Records Department were 
completed. Moreover, distortion was hardly observed by the playback wave. Non-recorded RCb is 0.07 
and tracking started stability. In addition, the error rate was measured using CD decoder (DR3552) by 
Kenwood Corp., and calculated RCb by the following formulas. 
RCb=2(Il-Ig)/(Il+Ig 

II: Non-recorded land reflective potential Ig : non-recorded groove reflective potential and dsub in this 
case 0,70r and **T were 0.14r and P were 0.14. 

[0035] In examples 2-4 and one to example of comparison 3 example 1, the same approach as an 
example 1 made and estimated the medium except using the substrate of the groove configuration shown 
in the 1st table (Table 1, Table 2). the coloring matter 2 by which the used coloring matter is expressed 
with a formula (3) and (** 4), i.e., 4-[4-[4-(dimethylamino) phenyl]- 1 and 3-swine dienyl]-l -ethyl kino 
RIUMU iodide, (made in a Japan, Inc. sensitizing dye lab --) It is NK-526 and the coloring matter 3 
expressed with a formula (4) and (** 4), i.e., 2-[2-[4-(dimethylamino) phenyl] ethenyl]-3-ethylbenzo 
SERENAZORIUMU iodide, (made in a Japan, Inc. sensitizing dye lab, NK-1055). moreover, in the 
example of a comparison said coloring matter 1 and the coloring matter 4 expressed with a formula (5) 
and (** 4), i.e., l-ethyl-2-[5-(l -ethyl [1 and 2-naphth d] thiazole-2(lH)-ylidene)-l and 3 -PENT A 
diethyl] [1 and 2-naphth d] thiazolium iodide, (made in a Japan, Inc. sensitizing dye lab -) NK-2409 
and the coloring matter 5 expressed with a formula (6) and (** 4), i.e., l-ethyl-4-[5-(l-ethyl-4(lH)- 
quinolinylidene)-l and 3 -PENT A diethyl] quinolinium iodide, (made in a Japan, Inc. sensitizing dye lab, 
NK-1 144) The coloring matter 6 expressed with a formula (7) and (** 4), i.e., l-ethyl-2-[3-(l-ethyl-2 
(lH)-quinolinylidene)-l-propenyl] quinolinium iodide etc., (made in a Japan, Inc. sensitizing dye lab, 
NK-3) was used. The result was summarized in the 2nd table (Table 3). Although very good record and 
playback were completed in the example of this invention so that clearly from the 2nd table, it sets for 
the example of a comparison, and it is the modulation factor (I3-/Itop) of the shortest pit. It was small, 
and the error rate and the jitter were large and good record and playback of them were not completed.'ln 
addition, at the example of a comparison, it is radial contrast (RCb). Since it was small, there was what 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/04 




(2) 



has the unstable tracking at the time of record. 

[0036] 

[Formula 4] 

C2H s -Nr^(CH=CH)j-^~^-N{CH 3 ) 2 (3) 
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[0038] 
[Table 2] 
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[0039] 
[Table 3] 
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[0040] Examples 5-7 and example of comparison 6 track pitch 0.8 mum, the depth The same approach 
as an example 1 made and estimated the medium except using a 150nm substrate. In addition, in the 
example 6 of a comparison, the phthalocyanine of the coloring matter 7 expressed with a formula (8) 
and (** 5) was used. Evaluation is 633nm, making it rotate with the linear velocity of 3.5 m/s. It carried 
out like the example 1 except using the Pulstec Industrial optical disk evaluation equipment (DDU- 
1000) which carried the optical head to which NA serves as semiconductor laser which has oscillation 
wavelength from the objective lens of 0.63. moreover, dsub in this case 0.15 -- r and P - 0.80r it is - 
coloring matter thickness and **T were summarized in the 3rd table (Table 4). The evaluation result was 
summarized in the 4th table (Table 5). Although very good record and playback were completed in the 
example of this invention so that clearly from the 4th table, in the example 6 of a comparison, the 
reflection factor was low, the signal wave form was dirty, and the modulation factor (I3-/Itop) of the 
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shortest pit and the jitter were not able to be measured. 

[0041] 

[Formula 5] 




[0042] 
[Table 4] 
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[0043] 
[Table 5] 
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8.4 


7 


0.06 


22 


6X10 -4 


9.0 




0. 18 




1 





[0044] The same approach as example 8 example 1 made and estimated the medium. Evaluation is 
633nm, making it rotate with the linear velocity of 3.5 m/s. It carried out like the example 1 except usi] 
the Pulstec Industrial optical disk evaluation equipment (DDU-1000) which carried the optical head to 
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which NA serves as semiconductor laser which has oscillation wavelength from the objective lens of 
0.68. dsub at this time 0.14 -- r and P - 0.74r it is - 130nm of groove thickness, 45nm of land thickness, 
and **T were 0.14. Record power is 8.5m W. The time of being a laser output had the small error rate, 
and 6.5x1 0-4 and the jitter in that case of the cutting tool error rate were 9.2 %s of a channel bit clock, 
the reflection factor of the non-Records Department ~ the modulation factor of 54% and the shortest pit 
~ 20% it is - good record and playback were completed. Moreover, distortion was hardly observed by 
the playback wave. 
[0045] 

[Effect of the Invention] In the optical recording medium which comes to have the record layer which 
contains coloring matter at least on a substrate, and a reflecting layer in this invention The convention 
over the record beam diameter (lambda is record wavelength and NA is the numerical aperture of an 
objective lens) expressed with lambda/NA in a track pitch and the groove depth, a convention of optical 
phase contrast including a record layer, and by limiting a coloring matter kind further The tracking at the 
time of record is stable, and the optical recording medium which can high density record [ the good 
recording characteristic ] is realized. 



[Translation done.] 
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